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¢ Motivation is the art of getting people to do what ”
you want them to do because they want to do it.

Dwight D. Eisenhower (1890-1969)
34th President of the United States

Next to active user involvement and a multi-method approach, a third major principle with-
in living lab research consists of capturing the real-life context in which an innovation is
used by end users. Field trials are a method to study the interaction of test users with an in-
novation in the context of use. However, when conducting field trials, there are several reas-
ons why users stop participating in research activities, a phenomenon labelled as attrition.
In this article, we elaborate on drop-outs during field trials by analyzing three post-trial sur-
veys of living lab field trials. Our results show that several factors related to the innovation,
as well as related to the field trial setup, play a role in attrition, including the lack of added
value of the innovation and the extent to which the innovation satisfies the needs and time
restrictions of test users. Based on our findings, we provide practical guidelines for man-

agers to reduce attrition during field trials.

Introduction

Within living lab research, end users are involved act-
ively to develop an innovation that is adapted to their
needs and wants. A living lab environment is defined as
“a user-driven open innovation ecosystem based on a
business—citizens—-government partnership which en-
ables users to take an active part in the research, devel-
opment and innovation process” (European
Commission, 2009). In addition to this active user in-
volvement, a multi-method approach and real-life in-
terventions make up the three central characteristics of
the living lab approach (Schuurman, 2015). Although
questions have been raised about the extent to which
living labs are capable of achieving the necessary levels
of user engagement and keeping in mind that their in-
terests are sometimes overlooked (Dutilleul et al.,
2010), users are generally seen as very important actors.

A living lab study by Ebbesson and Eriksson (2013), in
the context of an online platform to gather input from
end users, showed good support for the end users dur-
ing the startup phase of the projects, but also showed
an increasing number of users dropping out or lower-
ing their activity level. When studying the motivations
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of end users participating in open innovation pro-
cesses, Stahlbrost and Bergvall-Kéreborn (2011, 2013)
found a close relationship between motivational factors
and the values achieved, and thus that most voluntary
contributors are satisfied when learning new things. In-
trinsic motivations such as learning, being entertained,
and stimulating curiosity are seen as the most import-
ant motivators to participate in an innovation interme-
diary context. Baccarne, Logghe, Veeckman, and
Schuurman (2013) also found that the main motivator
to participate in living lab research is intrinsic in
nature, but for repeated participation, material incent-
ives become more important as motivators. They also
argue that the motivations to participate tend to differ
according to the research step.

With this study, we wanted to dig deeper into the reas-
ons why people participate or drop out during living lab
research. Because there seem to be differences between
research techniques (e.g., surveys, field trials, co-cre-
ation workshops) (Baccarne et al., 2013), we decided to
focus on one research step in particular: field trials.
Field trials can be defined as “tests of technical and oth-
er aspects of a new technology, product or service in a
limited, but real-life environment” (Ballon et al., 2005).
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They also link up with the "real-life intervention" char-
acteristic of living lab projects (Schuurman, 2015). Field
trials enable researchers to study the use of the innova-
tion by test users in a natural use context and allow
them to discover and understand how technologies are
being used and adopted in a real-life setting, which is
one of the key principles within living lab research (Bal-
lon et al., 2005; Folstad, 2008; Kjeldskov & Skov, 2014;
Schuurman et al., 2013). In contrast to other research
methods, participation in field trials requires a pro-
longed engagement of test users because they are ex-
pected to test an innovation during a specific period.
Moreover, in most field trials, users are asked to act-
ively provide feedback regarding their usage. However,
following participants over a prolonged period also in-
creases the risk of drop-out before the end of a test peri-
od (Schuurman & De Marez, 2009).

In previous research on attrition during field trials,
some studies have been conducted in the field of
eHealth. Within this domain, Eysenbach (2005) intro-
duced the law of attrition, which is “the phenomenon
of participants stopping usage and/or being lost to fol-
low-up, as one of the fundamental characteristics and
methodological challenges in the evaluation of eHealth
applications”. Simons, Hampe, and Guldemond (2013)
mention time and timing issues as reasons why people
stop participating. For eHealth trials on the internet or
with self-help applications, high dropout rates “may be
a natural and typical feature”; however, it is important
to further analyze the attrition data, because it may give
an indication of real-life adoption problems (Eysen-
bach, 2005). Eysenbach (2005) also identified two sorts
of attrition, namely dropout attrition, which is “the phe-
nomenon of losing participants to follow-up (e.g., parti-
cipants do not return to fill in follow-up
questionnaires)” and non-usage attrition in which parti-
cipants “have lost interest in the application and
stopped using it”. In a field trial, an example of dropout
attrition would be test users continuing to use the in-
novation but no longer providing feedback, whereas
non-usage attrition occurs when test users stop using
the innovation but can still give feedback regarding
their non-usage. The second type of attrition provides
important information for the innovation development
process, whereas the first type of attrition generates less
information. Therefore, it is especially relevant to min-
imize the rate of dropout attrition.

Multiple studies have illustrated the occurrence of attri-
tion in the context of eHealth applications, without dig-
ging into the causes of the attrition (Grudin, 2002; Korn
& Bodker, 2012). Kanstrup, Bjerge, and Kristensen
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(2010) argue that the stability of the ICT infrastructure
and some kind of user support are factors that decrease
the rate of attrition, but do not make a distinction
between dropout and non-usage attrition.

More in-depth research regarding the attrition within
ICT field trials or living lab projects is lacking, despite
the specific testing opportunities in multiple real-life
contexts of new media innovations and because of
their ubiquitous nature (Grudin, 2002; Korn & Bedker,
2012). Therefore, within this paper we want to tackle
two main research questions:

1. To what extent can different types of attrition be dis-
tinguished within ICT living lab field trials?

2. Which factors play a role in the decision of a test user
to continue or stop participating in field trials?

Methodology

The main goal of this study is to find factors that are re-
lated, either positively or negatively, to different types
of attrition during field trials. Therefore, we conducted
a qualitative analysis within three Living Lab field trials.
The field trials were carried out in living lab projects
from iMinds Living Labs (tinyurl.com/zqméqsn), a division
of the iMinds ICT research institute of Flanders, Belgi-
um. The attrition rates per field trial (based on project
documents) are described in the results section.

In order to find as many factors as possible, we selected
three cases that differ in multiple ways, such as sample
size, type of innovation, field trial setup, and commu-
nication with test users. First, we conducted a quantit-
ative analysis on the attrition rates. The qualitative
analysis was done by coding the answers test users
gave to open questions from the post-trial survey.
Thus, during the analysis and interpretation of the res-
ults, we must consider that the survey data will only in-
clude information about non-usage attrition, because
test users subject to dropout attrition will already have
dropped out. The answers to these open questions
were analyzed using QSR International’s NVivo 10 qual-
itative data analysis software. When analyzing the
factors related to attrition, we coded the factors that the
same codes could be used for the three field trials.

Below, the field trials are further described and the an-
swer rates of the post-trial surveys are given. One gener-
al finding is that, in all cases, the dropout attrition rate
is high. This high dropout attrition rate must be kept in
mind when interpreting the results.
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Field trial 1

The first field trial was part of a living lab project to devel-
op a location-based service application. The application
was tested for seven weeks and participants received
weekly emails with updates, tasks related to the innova-
tion, and a feedback form where technical problems
could also be reported. At the end of the trial, a survey
was sent to 558 test users to receive feedback regarding
their experience during the field trial (Figure 1).

Field trial 2

The second field trial was part of a living lab project in
which an application to meet up with friends was co-cre-
ated. The application was tested for five weeks and the
participants received weekly emails to give feedback
about the innovation, and they were given a weekly as-
signment. At the end of the field trial, a post-trial survey
about the innovation was sent to the 55 participants

Used the app during the whole field trial 15

Used the app a lot in the beginning, but stopped testing
Used the app only after a certain period

Used the app several times, but stopped testing

Did not participate 6

Did not fill in the feedback survey

(Figure 2). The test users could also send the survey to
their friends or family that also tested the application.
In total 35 test users and eleven contacts of the test
users filled in the survey completely.

Field trial 3

The third field trial was more data-driven. Participants
had to read 30 news articles for the first try-out and 60
for the second and third try-outs. They could choose to
participate in one or more try-outs. Within this field tri-
al, participants did not co-create the innovation, but in-
stead received different assignments that generated
data that was needed to test an underlying technology.
They did not know the exact intention of the field trial.
Participants were rewarded with a cinema ticket for
each finished assignment. At the end of the field trial, a
survey was sent to 350 participants to get feedback
about the trial (Figure 3).

463

Figure 1. Field trial 1: Summary of responses to the post-trial survey (n= 558)
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Figure 2. Field trial 2: Summary of responses to the post-trial survey (n=55 + 11 friends/family of test users)
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Figure 3. Field trial 3: Summary of responses to the post-trial survey (n= 350)
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Results 603

Attrition rates during field trials

Within this section, we dig deeper into the first research ‘g 419

question: To what extent can different types of attrition 2 3t s

be distinguished within ICT living lab field trials? Within & :

the first field trial (Figure 4), we see two dips in the attri- i

tion rate: i) when respondents have to fill out an intake H

survey to participate during the trial (dropout attrition)

and ii) at the end of the field trial, when many test users

stopped using the innovation (non-usage attrition). R

Thus, many test users did not participate for the entire :

duration of the field trial. ool e
m;:; Iﬁeld survey “ho;{eaiz':eld

For the second field trial, we see that the pattern of attri-
tion (Figure 5) is similar to the first field trial. There is Figure 4. Attrition within field trial 1
high dropout attrition when people have to complete the
intake survey, and then there is further (non-usage) attri-
tion during the field trial. However, at the end of the trial,
35 participants filled out the post-trial survey.

108

Concerning the third field trial, the highest attrition rate
was observed when test users had to complete the assign-
ments (Figure 6). For the first assignment, for which the
users were asked to read 30 news articles, the non-usage
attrition rate was approximately 10% lower than for the
two subsequent assignments, each of which required
them to read 60 articles. Thus, the lower attrition rate in
the first assignment may be explained by it being less
cumbersome than the other two assignments. Because it

was not expected from the test users to give feedback g gl - gl ity ot Ml
about an innovation via several research methods, the ML once
dropout attrition during this field trial was rather low.

Number of participants

Figure 5. Attrition within field trial 2
In general, we can conclude that, within living lab field

trials, dropout attrition occurs during different phases of i
the trial. A crucial moment for dropout attrition seems to = 350 _?-mj
—— Tv-out

be the intake survey. This increased attrition is most pro-
nounced in the first and second field trial, which seems
to be caused by the fact that these surveys had more
than 20 questions, whereas in the third field trial, users
only had to fill in five questions. Within the first and the
third case, there was a delay of several days between the
intake survey and the start of testing. However, com-
pared to the second trial, in which the participants re-
ceived a link to test the application immediately after
filling in the survey, there were no substantial differences
in attrition.

Number of participants

Non-usage attrition occurs especially after the first time

Started withintake Finishedintake Subscribed for try- Completed try-out

the test-users are confronted with the innovation. Within survey field tial it ot
the next section we will dig deeper into the reasons why
participants dropped out during living lab field trials. Figure 6. Attrition within field trial 3
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Factors related to participation in field trials

Next, we examine factors that can play a role in the at-
trition during field trials. The data used for this analysis
is based on the post-trial surveys at the end of the field
trials. The respondents were asked to explain why they
stopped using the application or why their use de-
creased, increased, or stayed constant throughout the
entire field trial. These answers were coded according
to the different factors related to attrition.

First, we analyzed the factors that are positively related
to participation in field trials (Table 1). When analyzing
the first field trial, the assignments that were given to
test the innovation were seen as particularly positive,
likely because of the users' curiosity: they wanted to
know what the innovation was about. For the second
field trial, only a few people kept on testing the innova-
tion during the field trial. Therefore, only three factors
were mentioned: i) the "fun factor" of testing the innov-
ation, ii) the added value of the app, and iii) the fact
that friends also started to use and test the innovation.
For the third field trial, extrinsic motivation (incentives)
and intrinsic motivation to participate in scientific re-
search played a role as a factor that motivated test users
to finish the assignments.

When comparing the factors that are related positively
to participation in field trials with the motivational
factors mentioned by Stdhlbrost and Bergvall-Ké&reborn
(2011, 2013), we see that learning new things (e.g., in-
creasing one's own skills), being entertained (e.g., fun),
and stimulating curiosity were also mentioned by the
participants in the field trials. During the three field tri-
als, the fun factor played a motivating role.

Next, we analyzed the factors that are negatively related
to participation in field trials (Table 2) and found that
different factors are of importance for each field trial.
Within the first field trial, users stopped using the in-
novation because they did not see the benefit of using
it. There were only a limited amount of features avail-
able, which made the innovation less interesting to test
and made it less likely that test users would test it for a
longer period, keeping in mind their time restrictions.
For the second field trial, participants mentioned that
the innovation did not satisfy their needs. Furthermore,
technical issues and a small user base generated dro-
pout among the participants. This finding is in line with
Kanstrup, Bjerge, and Kristensen (2010), who argue that
users dropout when the technology is unstable. Finally,
for the third field trial, time restrictions caused non-par-
ticipation in the assignments, as was also found by Si-
mons, Hampe, and Guldemond (2013).
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When analyzing the factors across the three field trials
(Table 3) and when digging deeper into the difference
between dropout and non-usage attrition, our studied
cases suggest that dropout attrition is mainly linked to
the research setup, whereas non-usage attrition is
mainly linked to factors related to the innovation itself.

When comparing the non-usage attrition over the three
field trials, we see that it is high for the first and second
field trial because these projects focused more on user
co-creation of the innovation, which corresponds with
the active user involvement characteristic of living lab
research. In the third field trial, the non-usage attrition
was lower. The focus in this project was more on the
users generating data that allowed testing of the under-
lying technology, which made the co-creation aspect
less important. Next to this, the participants also re-
ceived cinema tickets after completing their assign-
ments. In the first and second field trial, the
participants were not certain they would receive a ma-
terial incentive, however they did not mentioned this as
a factor in their decision to participate in the field trial.
Thus, incentives helped when participants had to finish
a certain assignment, but when test users had to co-cre-
ate, intrinsic motivations became more important.

The higher non-usage attrition for the first and second
field trial is interesting for the instigator of the project:
it points to factors related to the innovation (e.g., usabil-
ity problems or users not seeing the benefit of the ap-
plication), which should lead to iteration of the
innovation or of the use cases. This finding is in line
with Eysenbach (2005), who argues that attrition data
can give clues about real-life adoption problems.

Also, network externalities, or the nature of the innova-
tion itself, can cause non-usage attrition. For example,
during the second field trial, the testing involved an ap-
plication for meeting up with friends, which implied
that the friends of the test users also had to use the ap-
plication. These network externalities related to the in-
novation had a negative influence on the sustained
usage of the innovation as the factor "not enough
users" scored very high for this field trial.

Also, differences in the dropout attrition are noticeable
between the trials. These factors are mostly related to
the design of the field trial. For the first field trial, we
see, for example, high interest among participants to
start the field trial, but a very high attrition rate sub-
sequently. This high level of interest in participating
can be explained by the communication strategy that
was used. A narrative was generated for the field trial,
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Table 1. Factors positively related to participation in field trials

Field trial 1 Field trial 2 Field trial 3

(n=23) (n=7) (n=142)
Factors Relatedto  Challenge to conduct the whole field trial 3(2.1%)
the Innovation
Curiosity about the innovation 1 (4.4%) 2 (1.4%)
Increase own skills 4 (2.8%)
Interesting study 8 (5.6%)
Like the concept/idea 14 (9.9%)
Like the app 1 (4.4%)
Something new to do 5 (3.5%)
First one to test it 1(4.4%)
Friends test the app 2 (28.6%)
App helps in daily life 3 (42.9%)
Factors Relatedto  Anonymous 1 (4.4%)
the Field Trial
Setup Incentives 46 (32.4%)
Mailing 1 (4.4%)
Tasks 7 (30.4%)
Test when and where you want 4 (2.8%)
Other Factors Conducted by iMinds 3(2.1%)
Like to participate in research 2 (8.7%) 18 (12.7%)
See the evolution of the app 1 (0.7%)
Help in the development of an innovation 1 (4.4%) 9 (6.3%)
Curious to know what the innovation was 5 (21.7%)
about
Try something new 5 (3.5%)
Fun 2 (8.7%) 2 (28.6%) 20 (14.1%)
Engagement 1(4.4%)

n= total number of reasons to participate in field trials mentioned by the participants
%= number of times a reason was mentioned by participants, divided by n
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Table 2. Factors negatively related to participation in field trials

Field trial 1 Field trial 2 Field trial 3

(n=89) (n=44) (n=17)
Factors Related Not interested 21 (23.6%)
to the Innovation
Did not like the design 3 (6.8%)
Did not see the benefit of the app 32 (36.0%) 3(6.8%) 1(5.9%)
Did not trust the app (would not install) 1(1.1%)
Lack of features 8 (9.0%) 2 (4.6%)
Not innovative enough 3(3.4%)
Innovation did not satisfy needs 2 (2.3%) 5 (11.4%)
Technical issues 4 (4.5%) 6 (13.6%) 3(17.7%)
Factors Related Problems with installing the app 3(3.4%)
to the Field Trial
Setup No incentive to participate 2 (2.3%)
Did not like the tasks 1(1.1%)
Not enough triggers to test 1(1.1%)
Unclear what was expected 2 (11.8%)
Other Factors Forgot to test 3 (3.4%) 2 (11.8%)
Lack of motivation 3(3.4%) 1 (5.9%)
Not enough users 17 (38.6%)
Unforeseen circumstances 1(2.3%) 1(5.9%)
Time restrictions 5 (5.6%) 2 (4.6%) 7 (41.2%)
No opportunities to test the app 5(11.4%)

n= total number of reasons to participate in field trials mentioned by the participants
%= number of times a reason was mentioned by participants, divided by n

Table 3. Comparison across field trials

Number of Non-Usage Dropout

Users at Start  Attrition Attrition Incentive Duration
Field trial 1 High High Highest Intrinsic 6 weeks
Field trial 2 Medium High Lowest Intrinsic 4 weeks
Field trial 3 Medium Low Medium Extrinsic + intrinsic 1 week
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which asked the test users to help as "undercover
agents" and to go on missions to test a new secret ap-
plication. The mysterious nature of the narrative
seemed to have a positive influence on the willingness
to participate by triggering the curiosity of the test
users. The long intake survey, which was cumbersome,
and the lack of perceived added value of the application
caused the highest attrition rate.

For the second field trial, the participants were clearly
briefed regarding the innovation and were stimulated
to provide feedback that would be taken into account
by the project instigator. This trial attracted a lower
number of test users, but we noticed a lower rate of dro-
pout attrition: some test users kept on giving feedback
although they stopped testing the innovation itself.
This relatively low rate of dropout attrition seems to be
caused by the intrinsic motivations of the participants,
who were involved in active co-creation, coupled with
reminders that were sent for filling in the feedback sur-
veys.

Concerning the non-usage attrition, the duration of the
trial also can play a role in attrition. For example, the
first field trial lasted for six weeks, the second trial las-
ted for four weeks, and the third trial lasted one week
per assignment. When comparing the trials, we see a
bigger attrition rate for longer field trials.

Guidelines for Project Instigators and
Managers

Although the results presented here are exploratory in
nature, and further research is needed, we have sum-
marized the main lessons learned in the form of practic-
al guidelines related to: i) the innovation and
non-usage attrition and ii) the field trial setup and dro-
pout attrition.

Guidelines related to the innovation and non-usage

attrition

1. Introduce the innovation clearly and underline its be-
nefits.

2. Stress the co-creation aspect: test users can be motiv-
ated by knowing that their contributions can impact
the innovation.

3. Conduct usability testing before the start of the field
trial so that any technical issues can be solved before-
hand. If there are still technical issues during the
field trial, then provide a clear help channel and man-
age the expectations of test users by, for example, re-
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minding them that the innovation is still in its devel-
opment phase.

4. Try to anticipate network externalities, because the
number of test users can impact the relevance of cer-
tain functionalities of an innovation.

5. Communicate clearly at the beginning of the trial
what is expected from the test users. Define tasks for
the test users to stimulate usage.

6. Remind test users to perform the requested tasks.
Some may not otherwise set aside time for testing or
they may not remember that a task is to be com-
pleted.

Guidelines related to the field trial set-up and dropout

attrition

1. Create an accessible helpdesk and make it clear who
is responsible for operating it. By including a help-
desk, test users can always give useful feedback when
they have the time.

2. Ensure that the testing initiation process is clear and
straight forward (e.g., by providing a clear test link at
the start).

3. Provide incentives to encourage test users to com-
plete tasks. However, note that incentives do not trig-
ger test users to give valuable feedback.

4. Include some fun (or even funny) tasks or assign-
ments that challenge the users or trigger their curios-
ity. Appeal to the motivating factor that encourages
participation just for fun.

Conclusion

Within living labs, field trials help researchers study the
extent to which innovations are being used by test
users in a real-life environment. However, several au-
thors have highlighted the difficulty in finding motiv-
ated and engaged (long-term) users (Ebbesson &
Eriksson, 2013; Kaasinen et al., 2013; Schuurman & De
Marez, 2009). This challenge can be problematic, be-
cause the setup of a field trial is very time consuming
and expensive. Currently, the literature on user parti-
cipation in field trials during living labs is scarce. In the
research domain of eHealth, Eysenbach (2005) ex-
plained the law of attrition within field trials and the dif-
ference between non-usage attrition and dropout
attrition. Although it is difficult to extrapolate these res-
ults to field trials in a living lab context, we used this
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framework to analyze attrition within living lab field tri-
als. With this study, we conducted a qualitative analysis
of open questions in post-trial surveys of three living
lab field trials and an analysis of attrition data from pro-
ject documents.

This research has some limitations, including for ex-
ample, that dropout attrition occurred when the post-
trial surveys were sent to the test users. Future research
could elaborate on this aspect by exploring how to min-
imize the dropout attrition so that there is information
about why test users dropped out. Future studies
should also ask why people stop testing an innovation
and how many people stop testing an innovation. Al-
though data logging can be used to measure attrition
during field trials, it does not help researchers under-
stand why the users stopped. There are thus many op-
portunities within this domain for quantitative as well
as qualitative research. Although the results of this re-
search are exploratory and difficult to generalize to oth-
er field trials, we believe the results are valuable for
other researchers, practitioners, and idea owners of
new products and services to organize and follow-up
field trials. Researchers can pro-actively take into ac-
count the factors that play a role in the attrition of test
users during the preparations for these trials. The idea
owners can also practically gain from these findings be-
cause some attrition factors relate directly to the innov-
ation itself.

Within this exploratory research, we can conclude that
non-usage attrition as well as dropout attrition occurs.
Whereas dropout attrition is mainly linked to the re-
search setup, non-usage attrition is mainly linked to the
innovation itself. The factors that affect attrition differ
for each field trial because of the differences in the in-
novation and design of the trial. In this study, the main
factors why participants stopped testing is because of
time restrictions, because they did not see the benefits
of using the application, or the application did not ad-
dress the user's need as well as intended. We also
provided practical guidelines to help instigators and
managers reduce attrition in their living lab field trials.
Here, the main outcome is that communication with
test users plays an important role in minimizing dro-
pout attrition, which in turn yields valuable informa-
tion regarding non-usage attrition. Project instigators
and managers should take care to recognize the factors
that affect attrition and consider how they can predict
future adoption behaviour.
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